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POTASSIUM DEFICIENCY 
IN MEDIUM RAINFALL 
AREAS 
By W . J. TOMS, B.Sc. (Agric.) and E. N. FITZPATRICK, 
M.Sc. (Agric), Research Officers, Plant Research Division 
IT is well known that potassic fertilisers must be used for the successful growth of subterranean clover (Trifolium subterraneum L.) on many soils in the higher rain-
fall districts of Western Australia. Recent investigations have shown that some soils 
in medium rainfall districts are also too low in potassium to grow healthy subter-
ranean clover pastures. 
During the past five years potassium 
deficiency in subterranean clover has been 
recorded from a number of widely separ-
ated districts in medium rainfall areas (see 
map) in some cases on isolated soils only 
but in others over extensive areas. The 
affected soils have been mainly sandy 
surfaced and gravelly types, although in 
one case Dwalganup subterranean clover 
growing on a brown sandy clay was 
affected. 
In this period, evidence of potassium 
deficiency has been obtained from the 
Eneabba, Watheroo, Wannamal, Bolgart, 
Bulyee, Wongan Hills, South Caroling, 
Wagin, Ongerup, Jerramungup and Gaird-
ner River districts. 
REASONS FOR POTASSIUM DEFICIENCY 
Potassium deficiency of subterranean 
elover usually occurs on soils which have 
low potassium contents in the virgin state. 
A summary of the analyses of soils 
obtained from various districts is given in 
Table 3, at the end of this article. The 
figures show that the levels of potassium 
present in many of our virgin soils are 
extremely low. On the other hand, the 
levels in some, such as the heavy soils in 
the broad wheatbelt valleys, are adequate 
to cover any demands of farming. 
Dwalganup subterranean clover develops 
symptoms of potassium deficiency in many 
soils which contain less than 80 lb. of 
exchangeable potassium in the top three 
inches of an acre of soil (0.2 milli-equi-
valents per 100 grams of soil) unless the 
subsoil reserves are within reach of the 
plant roots and are significantly higher in 
potassium. [Exchangeable potassium is 
that part of the potassium in the soil which 
is readily available to plants.] 
The analyses show that large tracts of 
country in the Eneabba and Jerramungup-
Gairdner River districts have low reserves 
of potassium. Since potassium deficiency 
occurs at Eneabba, it can be expected that 
large areas of the Western Sandplain will 
be affected. Much of the land between 
Ongerup and Ravensthorpe also has a low 
level of potassium. 
Farming practices which remove sub-
stantial quantities of potassium from a soil 
can aggravate a naturally low soil potas-
sium level, and can even induce potassium 
deficiency on soils which are naturally 
well supplied with potassium. 
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Hay cutting is particularly severe on 
soil potassium reserves. A ton of hay will 
remove 20 to 25 lb. of potassium per acre, 
equivalent to 40 to 50 lb. of muriate of 
potash. 
Most of the potassium in pasture eaten 
by animals is returned to the soil; 80 per 
cent, of it in the urine and the remainder 
in the dung. Potassium therefore tends to 
be concentrated in camping areas and 
around watering points, and the .general 
level falls in the rest of the paddocks. This 
can induce deficiency on land which is 
low in potassium. 
SYMPTOMS OF POTASSIUM DEFICENCY 
IN SUBTERRANEAN CLOVER 
Potassium deficiency of subterranean 
clover is most readily diagnosed in the late 
spring, at the time of most rapid growth 
of pasture. 
The leaves of affected clover plants show 
variable but nevertheless recognisable 
symptoms. 
In the Dwalganup (early) strain, the 
leaf surfaces develop a fine spotting, and 
a characteristic scorching of the margins. 
The symptoms usually become obvious one 
or two weeks before flowering. The leaf 
colour may remain green, or in severe cases 
the leaves may become quite yellow. 
A typical potassium deficiency of Dwal-
ganup subterranean clover is shown in 
Fig. 3 on the colour plate (opposite page 
768). With acute potassium deficiency, 
leaf size is very markedly reduced. 
The symptoms on Dwalganup can easily 
be mistaken for those of drought. As 
shortages of both moisture and potassium 
occur in spring, many cases of potassium 
deficiency have undoubtedly been put down 
to drought. 
The midseason strains, such as Bacchus 
Marsh and Mount Barker show somewhat 
different symptoms. In these varieties, the 
leaves pale from the edges and turn a dull 
yellow. A fine spotting then develops on the 
leaf surface. These spots can join up to 
give dead areas which can often be mis-
taken for insect damage. Where the de-
ficiency is severe, the leaves are small and 
dull yellow. Colour plate Fig. 4 shows 
typical symptoms on a Midseason subter-
ranean clover plant. 
The Yarloop strain, like Dwalganup, 
shows a more marked scorching of the 
edges of the leaves than is the case with 
the other midseason strains. 
In all strains, the older leaves show the 
symptoms while the young leaves gener-
ally appear quite healthy. Finally, the 
older leaves scorch completely and die 
rapidly. 
On a plant showing typical potassium 
deficiency, a single runner will show symp-
toms varying from complete scorching of 
the older leaves to apparently healthy 
young leaves near the growing point. 
Chemical analysis of plant material can 
be used to confirm suspected potassium 
deficiency. At flowering, dried subter-
ranean clover should contain at least 0.8 
per cent, of potassium in the leaf and leaf 
stem if maximum growth is to be attained. 
In table 4 at the end of the article are 
listed results of some analyses of leaf 
material containing less than this. The 
table also gives the locations and soils on 
which the plants from which these samples 
were taken were grown. 
SOME PLANTS ARE AFFECTED MORE 
THAN OTHERS 
Subterranean clover is susceptible to 
potassium deficiency and is perhaps the 
best indicator plant of the common crops 
and pastures. Grasses and cereal crops 
are relatively unaffected. Deep rooted 
legumes, such as lupins and serradella 
(Ornithopus sativus. Brot.) do not appear 
to be as sensitive to potassium deficiency as 
subterranean clover. 
One of the alternative methods of over-
coming potassium deficiency is to plant 
these deep rooted legumes. For ex-
ample, lupins are well-known for their 
ability to thrive on soils where the defi-
ciency limits the growth of subterranean 
clover. Lucerne (Medicago sativa L), 
with its deep and extensive root system, 
grows satisfactorily on many deep sandy 
soils without developing potassium defi-
ciency, while subterranean clover growing 
beside it is acutely affected. Serradella 
has also been successful on some deep 
sandy soils where subterranean clover has 
failed. Rose clover (Trifolium hirtum) ap-
pears to have a deep root system and may 
also be satisfactory, but as yet we have no 
evidence of this. 
In at least some circumstances there are 
also marked differences in the productivity 
of different strains of subterranean clover 
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Pig. 1. Pasture growing on a 
soil supplying only a small 
amount of potassium. Cape-
weed (Cryptostemma triste) 
grass and Erodium botrys 
have obtained sufficient 
potassium to make reason-
able growth but only a poor 
stand of subterranean clover 
has been produced 
Fig. 2. This area adjacent 
to that in Fig. 1. has been 
treated with potash. The 
growth of subterranean 
clover has been greatly in-
creased but the capeweed, 
grass and erodium have not 
been affected 
In each picture the bare 
area has recently been cut 
to measure pasture yield and 
composition 
on soils low in potassium. In the south 
Gairdner River area, Bacchus Marsh is less 
affected by low potassium levels than 
Dwalganup. While this could be partly due 
to differences in maturity, more production 
is obtained from Bacchus Marsh under 
these conditions, and the strain does not 
show symptoms of potassium deficiency. 
No consistent increase in yield of cereal 
grain due to application of potassic ferti-
liser has ever been reported for any soil in 
the agricultural areas of Western Austra-
lia. Potassic fertiliser should not, there-
fore, be applied to cereals. 
This expensive fertiliser should be 
reserved for subterranean clover pastures 
known to be deficient in potassium. 
VALUE OF POTASSIC FERTILISERS 
Potassium should be important where 
the deficiency is severe enough to greatly 
reduce the density of the legume on a 
particular soil type. 
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A dense clover stand improves soil 
fertility and permits grasses to make better 
autumn growth than on less fertile soils. 
Where potassium deficiency is severe 
enough to reduce seed set, it will be an 
economic proposition to use potassic 
fertilisers even though above ground pro-
duction is not greatly increased. 
POTASSIUM CAN BE INFLUENCED BY 
SUPERPHOSPHATE 
Research by Eastern States workers (1) 
has shown that as the amount of organic 
matter in the soil is built up by the growth 
of subterannean clover, the amount of 
available potassium is also increased. 
This potassium is made available to the 
growing plants by weathering of minerals 
in the soil and is then retained in an 
available form by the soil organic matter. 
On newly cleared land in Western 
Australia, the rate of superphosphate used 
largely determines the growth of subter-
ranean clover pastures, and the organic 
matter increase is roughly proportional to 
the growth of the subterannean clover. 
High phosphate levels should therefore 
increase the rate of organic matter build 
up and could at the same time increase 
the level of available potassium in the soil. 
However, in one experiment at Wongan 
Hills it was shown that with a high super-
phosphate application, the calcium con-
tained in the calcium phosphate and 
gypsum of the super was antagonistic to 
potassium uptake. Figures in the following 
table demonstrate this effect. 
WONGAN HILLS RESEARCH STATION 
Effect of Increasing Rates of Superphosphate 
on Levels of Calcium (Ca) and Potassium 
(K) in the Leaves and Petioles of Dwal-
ganup Suberranean Clover. 
Rates of 
superphosphate. 
0 
20 
40 
60 
80 
120 
240 
L S D . 
Dry yield 
of tops 
(cwt. /ac). 
28.6 
33.0 
33.9 
33.8 
34 2 
35.8 
33.5 
5 ' , - 2.3 
% K 
1.76 
1.87 
1.52 
1.49 
1.24 
1.33 
0.88 
% Ca 
1.33 
1.34 
1.43 
1.49 
1.63 
1.56 
1.78 
EXPERIMENTS USING POTASSIUM ON 
SUBTERRANEAN CLOVER PASTURES 
Officers of the Department of Agricul-
ture have carried out over 50 experiments 
with potassic fertiliser in medium and 
lower rainfall areas, and at only four sites 
have consistent increases in growth been 
obtained. 
The results of these experiments are 
shown In Table 1. 
At three other sites, growth increases 
have been obtained for one year only and 
no differences have been noted in subse-
quent years, even though additional 
potassium has been applied. The results of 
these experiments are given in Table 2. 
At a number of other sites, the applica-
tion of potassium to subterranean clover 
showing symptoms of the deficiency has 
not increased growth significantly. 
Eneabba: 
At Eneabba, soils in which the sand is 
deeper than two feet ocur both on the 
hill slopes and the flats. In both locations 
soil potassium is low, but application of 
potassic fertiliser is likely to be useful only 
on the flats. 
These deeper sands on the poorly 
drained flats grow excellent subterranean 
clover pasture in the first two years, but 
potassium deficiency is likely to develop 
in the third year. In an experiment on 
this soil type (see Table 1) application of 
potassium in the third year gave a 30 
per cent, increase in yield of pasture. 
It seems that it will be profitable to apply 
potassium to subterranean clover pastures 
growing on this soil. Although not found 
extensively in the district this is the main 
soil type on a number of farms. 
On the deeper sands of the freely-
drained hill slopes, subterranean clover will 
not grow satisfactorily even with adequate 
nutrition (superphosphate, potash, copper, 
zinc, manganese and molybdenum) but the 
West Australian blue lupin (Lupinus 
digitatus Forsk.) grows well, provided 
superphosphate is used liberally. The West 
Australian blue lupin does not require 
aditions of potassium when growing on 
this soil. Because of moisture shortage, 
only deep-rooted species are likely to grow 
satisfactorily on these areas, and such 
species are also likely to escape potassium 
deficiency. It is therefore unlikely that 
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potassic fertilisers will play an important 
par t in the development of this soil. 
Gairdner River and Je r ramungup: 
Subterranean clover showing potassium 
deficiency has been noted over a large 
area in these districts. The increase in 
growth obtained a t Je r ramungup (Table 2) 
followed a dry period and appears to have 
been associated with the greater drought 
resistance of the potassium treated plants. 
In mixed swards of the Bacchus Marsh 
and Dwalganup strains, deficiency symp-
toms are seen only on the Dwalganup. As 
much of the Gairdner River area can grow 
the Bacchus Marsh s train satisfactorily, 
and as the deficiency is not generally acute, 
it is unlikely t h a t it will be necessary to 
use potassium unless large amounts are 
removed or transferred by practices such 
as hay cutting. 
Wongan Hills: 
Symptoms of potassium deficiency have 
been observed on subterranean clover 
growing on both the yellow loamy sand and 
the better class sandplain. These symp-
toms are not seen every year, and levels of 
potassium in subterranean clover are 
generally satisfactory. 
Newdegate: 
Application of potassium to subterranean 
clover growing on a coarse sandy soil over-
lying clay at shallow depth cured symptoms 
of potassium deficiency but did not greatly 
increase growth. 
Other Districts: 
The soil types on which both the Bolgart 
(Table 1) and Watheroo (Table 2) experi-
ments were planted are deep sands on 
which an al ternative legume should be 
grown instead of using potassium. 
The experiment a t Lime Lake was carried 
out on a soil type which extends eastward 
almost to the Katanning-Dumbleyung 
road and grows subterranean clover satis-
factorily when potassium fertiliser is used. 
Subterranean clover also grows well where 
potassium is applied to the soil type used in 
the Borden experiment. 
Following these results a Borden farmer, 
Mr. I an Duncan, has demonstrated tha t 
potassium can increase clover growth on 
his property even where the clay is a t t he 
surface, although the response becomes 
greater with increasing depth of sand over 
clay. I t should be profitable to apply 
potassium to subterranean clover growing 
on these soils. 
RECOMMENDATIONS 
Experimental results indicate tha t there 
is no real advantage from using more t han 
56 lb. per acre of muriate of potash on sub-
terranean clover pastures growing in 
medium rainfall districts. Due to the 
shortage of moisture in spring there is 
often little increase in growth when 
potassium is applied to potassium deficient 
subterranean clover. 
On many potassium deficient areas, pa r -
ticularly deep sandy soils, deep rooted 
species should be considered as an a l te rna-
tive to subterranean clover. Plants such as 
lupins, lucerne and serradella have a 
greater ability to obtain potassium from 
these soils and also tolerate the unfavour-
able moisture levels in the surface layers 
during dry periods. 
Cereal crops do not normally respond to 
added potassium under Western Australian 
conditions. Potassium should therefore 
only be applied to potassium-deficient 
subterranean clover pastures 
Muriate of potash should be used in 
preference to sulphate of potash, as sul-
phate of potash is a dearer source of 
potassium. 
Residual Value: 
Under conditions where rainfall is not 
high, and where soil organic mat te r is 
being rapidly increased, it is unlikely tha t 
potassium will be rapidly leached. One 
application should last for a considerable 
time, unless potassium is removed or t r ans -
ferred by hay cutting or grazing stock. 
In the experiments at Borden and Lime 
Lake (Table 1) there was a marked resi-
dual effect of the 1959 potassium applica-
tions. At both sites, 56 lb. per acre of 
muriate of potash applied in 1959 gave 
equal yields to 56 lb. per acre applied in 
1960. Both t reatments yielded 50 per cent, 
more t h a n the areas which did not receive 
potassium. 
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Pig. 3.—Potassium deficiency in Dwalganup subterranean clover. These leaf markings are seen when the deficiency 
is not acute. The leaflets are small and are dark green in colour except for their tips where there is a pale brown 
dead patch on each side of each leaflet. Note the similarity between these plants and those attacked by insects 
or affected by dry weather. 
Fig. 4.—Potassium deficiency in Mount Barker subter-
ranean clover. Note the small yellow green leaflets 
spotted mainly at the edges. In some leaflets the spots 
of dead leaf have Joined together and the edges are 
completely dead. The spotting on the leaves can easily 
be mistaken for insect damage. 
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APPENDIX 
Below are tabulated results of experiments (referred to in the text) in which 
responses to the application of potassic fertilisers have been recorded, as well as 
soil and plant analyses from a number of districts in the medium rainfall areas. 
These tables provide a general guide to the likely occurrence of potassium 
deficiency on a particular soil type. 
However, soil analysis by itself is not always a reliable guide to plant per-
formances, and low soil potassium figures for any particular soil in table 3 should 
not be taken as a certain indication that subterranean clover pastures on that soil 
will need potassic fertiliser. 
TABLE 1 
EXPERIMENTS IN WHICH SUBTERRANEAN CLOVER SHOWED LARGE AND CONSISTENT RESPONSES 
TO POTASSIUM 
Locality 
Borden 
Lime Lake .... 
Bolgart 
Eneabba 
Rate of 
Muriate of 
Potash 
lb./ac. 
nil 
56 
112 
168 
nil 
56 
112 
168 
nil 
224 
nil 
168 
(applied in 
August of the 
sampling year) 
Dry Weight 
Yield of 
Clover 
cwt./ac. 
9 
18 
23 
25 
15 
20 
23 
29 
11 
21 
Dry Weight 
YipM of 
-L I C l L l U L 
than Clover 
cwt./ac. 
14 
12 
13 
12 
20 
20 
22 
22 
10 
8 
Total Dry 
Weight 
Yield 
cwt./ac. 
23 
30 
36 
37 
35 
40 
45 
51 
21 
29 
26 
35 
Sod Type 
fO-5* grey sand. 
J 5-8* white sand. 
1 8-13* yellow sand. 
1^ 13* orange brown mottled clay. 
("0-2* grey sand. 
J 2-14* white sand. 
1 14-22* yellow sand. 
1^ 22* loamy sand with soft gravel. 
J~0-4* grey sand. 
\ 4 - 3 6 ' white sand. 
f0-2* grey sand. 
•i 2-20* white sand. 
l_20* orange yellow clay. 
TABLE 2 
E X P E R I M E N T S I N W H I C H SUBTERRANEAN CLOVER S H O W E D 
A S I G N I F I C A N T R E S P O N S E T O P O T A S S I U M F O R ONE 
SEASON ONLY 
(All areas had received super, copper and zinc) 
Locality 
Watherco 
Bulyee 
Jerramungup 
Rate of Muriate of 
Potash 
lb./ac. 
0 
20 
90 
180 
0 
224 
0 
112 
Yield of Dry Clover 
and Grass 
cwt./ac. 
12 
13 
17 
19 
28 
37 
16 
18 
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TABLE 3—POTASSIUM CONTENT OF SOILS 
RESULTS OF ANALYSES FOR TOTAL AND EXCHANGEABLE POTASSIUM ON 
SELECTED SOILS 
(Dwalganup subterranean clover may develop deficiency symptoms at levels below 0.2 milli-
equivalents of exchangeable potassium per 100 grams of soil) 
District 
{49 miles east of 
the Gairdner 
River 
{51 miles east of 
the Gairdner 
River 
{54J miles east 
of the Gairdner 
River 
South Gairdner 
River 
South Gairdner 
River 
Jerramungup.. . 
Jerramungup.. . 
Jerramungup.... 
Jer ramungup. . 
§Ongerup 
Ka tanning 
Wagin 
Wagin 
Wagin 
Wagin.... 
§Wagjn 
Soil Description 
Grey gritty sand 
Light grey gritty sand 
Grey and brown mottled gritty 
clay 
Light grey rusty mottled 
gritty clay 
Brown gravelly loamy sand 
Yellow-brown gravelly sand 
Yellow-brown and grey 
mottled gravelly sandy clay 
Brown gravelly sand with 
quartz grit 
Red-brown gritty clay 
Gravelly sand 
Brown clay 
Gravelly sand 
Pale brown clay 
Grey sand 
Red-brown clay 
Red-brown clay 
Grey sand 
Brown clay .... 
Sandy gravel overlying gritty 
clay 
Red-brown clayey sand over 
sandy clay at 6* 
Grey sand 
White leached sand 
Yellow sand 
Orange-brown mottled sandy 
clay 
White sand 
Grey gritty clay 
Grey loamy sand 
Grey loam -f- organic matter 
Grey sandy clay 
Dark grey loamy sand 
Yellow-grey loamy sand .... 
Gravelly sand 
Yellow sand 
Grey sand 
Leached white sand 
Yellow sand 
Loamy sand with ferruginous 
concretions containing 
quartz fragments 
Vegetations 
Mallee and low 
scrub 
Mallee and low 
scrub 
Mallee and low 
scrub 
Mallee and low 
scrub 
Mallee and low 
scrub 
Mallee I 
Mallee 
|[Yate 
Mallee and low 
scrub 
IJWhite gum .... 
||Sheoak with 
some white 
gum 
; Jam and [York 
gum 
Sheoak with 
some jam 
Heath associa-
tion, odd 
Xmas tree and 
sheoak 
jjBanksia and 
low scrub 
Depth 
Sampled 
inches 
0-4 
4-9 
10-15 
15-18 
0-3 
3-15* 
15-20 
0-4 
4-12 
0-14* 
14-20 
0-13 
13-20 
0-3 
9-12 
24-
0-6 
6-12 
0-2 
2-12 
0-6 
6-12 
0-5 
5-8 
8-13 
13-
0-2 
2-12 
0-2 
2-12 
0-6 
6-12 
0-4 
4-12 
0-3 
4-12 
0-2 
2-14 
14-22 
22-
Total 
Potassium 
Content* 
% 
0 0 1 
0 0 1 
0-08 
0-09 
0 0 3 
0 0 3 
0-14 
0 0 3 
0 1 2 
0 0 1 
0-14 
0 0 1 
0 0 2 
0 0 1 
0 0 3 
0 0 6 
0 0 1 
0-08 
0-06 
0 1 3 
0-17 
0-21 
0-005 
0-010 
0-017 
0 0 7 1 
0 0 1 
0 0 6 
0 0 3 
0 0 3 
0-08 
0 0 9 
0 0 3 
0-02 
0 0 1 
0 0 1 
0 0 1 
0-009 
0 0 1 4 
0-042 
Chemical 
Data. 
Exchangeable 
Potassium 
milli-equiv.t 
per 100 
grams 
0-05 
0-05 
0 0 2 
0-025 
0 1 
0-1 
0-3 
0 1 
0-2 
less than 0-1 
0-5 
less than 0-1 
0-1 
0 1 
0-1 
0-1 
0-2 
0-2 
0-1 
less than 0-05 
less than 0 - 05 
0 0 5 
0-10 
0 1 
0-2 
0-2 
0-2 
0-5 
0-3 
0-2 
0-1 
less than 0-1 
less than 0-1 
0 1 
0-05 
0-15 
0-30 
Is the 
SoU 
Extensive 
in the 
District ? 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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TABLE 3—continued 
District 
Wagin 
Hindoo n 
Wannamal 
94-mile Peg, 
Great North-
ern Hwy. 
98-mile Peg, 
Great North-
ern Hwy. 
South Caroling 
114-mile Peg, 
Geraldton 
Hwy. 
140-mile Peg, 
Geraldton 
Hwy. 
159-mile Peg, 
Geraldton 
Hwy. 
169-mile Peg, 
Geraldton 
Hwy. 
Eneabba 
Ongerup 
Ongerup 
Gnowangerup.... 
Katanning 
Wagin 
Wagin 
Wagin 
Bindoon 
106-mile Peg, 
Geraldton 
Hwy. 
Soil Description 
Grey sand 
Brown sand 
Brown sandy gravel 
Yellow sandy gravel 
Grey-brown loamy gravel .... 
Yellow-brown loamy gravel 
Light brown gritty loam .... 
Very light brown gritty loam 
Brown gravelly sandy loam 
Yellow-brown gravelly clay 
Grey sand 
Loose gravel and sand 
Fine red-brown sand 
Red-brown clay 
Pale grey-brown gravelly loam 
Pale grey-brown gravelly 
loamy sand 
Pale grey-brown gravelly clay 
Yellow sand 
Dark yellow sand .... 
Grey-yellow sand 
Brown-yellow sand .... 
Grey-white sand 
White-yellow sand 
Orange loamy sand 
Grey soil 
Grey soil -f gravel .... 
Grey clayey sand 
Brown clay 
Red-brown clay 
Red-brown clay 
Red-brown loam 
Red-brown cemented loam .... 
Brown-grey sandy clay 
Tough sandy clay 
Brown loam 
Brown loam (granite at 12") 
Red-brown clay loam 
Red-brown clay loam 
Dark brown gravelly loam .... 
Light brown gravelly loam ... 
Vegetations 
Whitegum, she-
oak 
UMarri (red gum), 
jarrah 
Whitegnm, mar-
ri (red gum) 
Whitegum 
Whitegum 
/Salmon gum.... 
|'Salmon gum, 
|| York gum 
||Native pear, 
banksia 
iJNative pine, 
banksia, some ||tamma 
Low sand plain 
scrub 
IIYate Z Z 
HGimlet and mal-
lee 
Jam with some 
York gum 
Whitegum, jam, 
York gum 
Jam and some 
sheoak 
York gum 
York gum 
Depth 
Sampled 
inches 
0-6 
6-12 
0-2 
2-12 
0-2 
2-9 
0-1J 
1J-12 
0-3 
3-12 
0-2 
15-18 
0-5 
5-13 
0-8 
8-12 
12-20 
O-i 
4-12 
0-3 
2-12 
0-9 
9-20 
20-26 
0-4 
4-12 
0-6 
6-12 
0-1 
4-12 
0-2 
2-12 
0-5 
5-12 
0-3 
3-12 
0-6 
6-12 
0-3 
3-12 
0-2 
2-12 
Total 
Potassium 
Content* 
o/ /o 
0 0 2 
0 0 1 
0-02 
0-02 
0-04 
0 0 4 
0-06 
0 0 5 
0-04 
0-05 
0-09 
0-23 
0-07 
0 0 6 
0 1 3 
0-01 
0 0 1 
0 01 
0-02 
0 0 1 
0-01 
0-04 
0-10 
0-26 
0-74 
1 0 3 
0 1 2 
0-09 
0-52 
0-75 
0-29 
0-35 
0-14 
0-24 
0-13 
0-12 
0-20 
0-13 
0-21 
0-12 
Chemical 
Data. 
Exchangeable 
Potassium 
milli-equiv.'j-
per 100 
grams 
0 1 
0-1 
0 1 
0-1 
0-2 
0-1 
0 1 
0-1 
0-2 
0-1 
0 0 5 
0 0 5 
0-2 
0-4 
0-2 
0-2 
0-4 
0 1 
0-1 
0 1 
0 1 
0-1 
0 1 
0-1 
0-3 
0-8 
2-0 
2-9 
0-8 
0-8 
1-4 
1-7 
1-0 
1-1 
0-5 
0-5 
0-5 
0-3 
0-5 
0-4 
0-7 
0-2 
Is the 
SoU 
Extensive 
in the 
District ? 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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TABLE 3—continued 
District Soil Description Vegetations Depth Sampled 
Total 
Potassium 
Content* 
Chemical 
Data. 
Exchangeable 
Potassium 
la the 
Soil 
Extensive 
in the 
District ? 
127-mile Peg, 
Geraldton 
Hwy. 
128-mile Peg, 
Geraldton 
Hwy. 
171-mile Peg, 
Geraldton 
Hwy. 
186-mile Peg, 
Geraldton 
Hwy. 
198-mile Peg, 
Geraldton 
Hwy. 
Three Springs 
(heavy land to ! 
west) 
Brown clay 
Bed-brown loam 
Bed-brown clay 
Bed-brown gravelly sandy 
loam 
Bed-brown gritty clay 
Grey-brown loam 
Grey-brown clay 
Grey-brown gritty clay 
Clay with lime at 6* .... 
Brown gravelly sand 
Brown gravelly sand 
Bed-brown clay loam 
Dark red-brown clay loam 
York gum 
York gum 
York gum, sal-
mon gum 
Salmon gum, 
gimlet 
jiTall tamma, 
rattlell 
Salmon gum, 
York gum 
inches 
0-3 
3-8 
8-14 
0-4 
4-12 
0-« 
6-12 
0-4 
4-12 
0-4 
4-12 
0-31 
0-34 
0-41 
0-29 
0-64 
0-21 
0-50 
0-43 
0-40 
0-11 
0 1 1 
0-57 
0-70 
milli-equiv. 
per 100 
grams 
0-7 
0-6 
0-8 
1-4 
2 1 
0-9 
1-4 
1-2 
0-9 
0-4 
0-4 
2-7 
2-2 
Yes 
Yes 
* Total Potassium content :—• 
Determined by Hall's Method of extraction with hydrochloric acid. 
1% Potassium = 20,000 lb. per acre in each 6* depth of soil. 
f Exchangeable Potassium content :—-
1 milli-equivalent per 100 grams = 780 lb. of potassium in each 6 ' depth of soil over one acre. 
J On Jerramungup-Bavensthorpe road. 
§ Soils being farmed. All other samples taken from virgin land. 
Native vegetation :— 
Gimlet 
Yate 
Moort 
White Gum 
Salmon Gum 
York Gum 
Jarrah 
Marri (Bed Gum) 
Xmas Tree 
She Oak 
Jam 
Native Pear 
Native Pine 
Banksia 
Wattle 
Eucalyptus salubrii. F. Muell. 
Eucalyptus cornuta. Labill. 
Eucalyptus platypus. Hook. 
Eucalyptus redunca Schau. var. data. Benth. 
Eucalyptus salmonophloia. F. Muell. 
Eucalyptus loxopKUba. Benth. 
Eucalyptus marginaia. Shr. 
Eucalyptus calophyUa. B . Br. 
Nuytsia Jforibunda (Labill). B. Br. 
Casuarina huegeliana. Mig. 
Acacia acuminata. Benth. 
Xylomelum angustijoUa. Kippist. 
Cattitris preissii Mig. spp. verricosa (A. Conn, ex End!.). 
Banksia prionotes. Iindl. 
Acacia spp. 
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TABLE 4—POTASSIUM CONTENT OF LEAF SAMPLES 
R E S U L T S O P 15 S A M P L E S , S H O W I N G P E R C E N T A G E P O T A S S I U M ON D R Y W E I G H T B A S I S 
(Where Content is less than 0-8%, Plant is Potassium Deficient) 
District 
Eneabba 
Gairdner River 
Jerramungup... 
Watheroo 
Bolgart 
Borden 
Beverlev 
Talbot Brook.... 
Miagenew 
Location 
Block 4 : 3rd Year 
Clover 
South Exp. Area 
Block 8 
Block 8 
Block 8 
Block 5 
Block 89 
Block 1257 
Block 1259 
H. Scott 
P . Syred 
L. Miller 
Avondale R.S 
York Road 
E. Smart 
Soil Type 
Grey sand over yellow sand ; 
orange loamy sand at 20" 
Grey sand over yellow sand .... 
Gritty sand 
Grey sand over yellow-brown 
clay 
Gravelly sand 
Coarse grey sand over brown 
clay 
Grey sand over deep white sand 
Coarse grey sand 
Grey sandy clay 
Grey sand over yellow loamy 
sand 
Grey sand over brown clay .... 
Grey sand 
Grey brown sand ; light grey-
brown mottled sand 
Deep yellow loamy sand 
Vegetation 
Low and plain 
scrub 
Low sand plain 
scrub 
•Blackbutt and 
low scrub 
Low sand plain 
scrub 
*Blackboy and 
low scrub 
Mallee and low 
scrub 
•Banksia and 
low scrub 
•Moort mallee 
Banksia 
Jam and sheoak 
Wattle and low 
scrub 
Potassium 
Content 
O ' 
/O 
0-22 
0-30 
0-2!) 
0-41 
1-69 
0-57 
0-36 
0-33 
0-39 
0-49 
0-60 
0-79 
0-4.-> 
0-49 
0-33 
Is this an 
Extensive 
Soil Type? 
Yes 
Yee 
No 
No 
Yes 
Yes 
No 
No 
Ye.s 
No 
No 
Yes 
No 
Yes 
Yes 
* Native Vegetation :— 
Banksia = Banksia prionotes. Lindl. 
Blackbutt = Eucalyptus todtiana. F. Muell. 
Blackboy = Xanthorrhoea preissii. Endl. 
Moort = Eucalyptus platypus. Hook. 
Jam = Acacia acuminata. Benth. 
Sheoak = Casuarina huegeliana. Mig. 
i 
RESEARCH STATION FIELD DAYS—CEREAL AND SHEEP AREAS 
The usual round of field days will be held on the Department of Agriculture's 
research stations in the cereal and sheep areas this year. Pasture field days have 
already been held at Wongan Hills and Merredin Research Stations. 
The research station field days this spring will be: 
SALMON GUMS—Friday. September 15. 
CHAPMAN—Wednesday, September 20. 
AVONDALE—Tuesday, September 26. 
BADGINGARRA—Wednesday, September 27. 
ESPERANCE—Friday, October 13. 
NEWDEGATE—Wednesday, October 18. 
MERREDIN (Cereals)—Tuesday, October 24. 
WONGAN HILLS (Cereals)—Thursday, October 26. 
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WILCOX MOFFLtN FIELD TESTED PRODUCTS 
FOR THE TREATMENT OF 
WORMS IN SHEEP 
FEN-THY-ZIN 
Liquid or 
Fine Particle 
Powder 
''The finest brand of 
Phenothiazine" 
RECOMMENDATION: 
1 gal. t reats 107-160 grown sheep or 
213-320 lambs. 
7 lb. will t rea t 126-190 sheep or up to 
380 lambs. 
QUANTITIES: 
1 Gal., 5 Gal. Drums, 
7 lb. Packs, 21 lb. Drums, 
56 lb. Containers. 
Available from Your Local Distributor, or 
WILCOX MOFFLIN Ltd 
SOUTH TERRACE, FREMANTLE 
J7-T-Z. 6 
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers 
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